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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To enable a user to 
comfortably continue near sight for a long time by 
separating the center of a near sight correcting area 
downward from a near sight eye point at a specific 
interval along a main meridian curve and specifying 
refractive power on the center or the like of a specific 
sight distance correcting area. 

SOLUTION: A near sigh part N having face refractive 
power corresponding to a near sight, a specific sight part 
F having face refractive power corresponding to a 
specific distance and an intermediate part P arranged 
between the near signt part N and the specific sight part 
F to continuously connect the face refractive power of 
both the areas are arranged along the main meridian 
curve MM'. A near sight eye point E is set up on a 
distance of 2 to 8mm upward from a near sight center B 
along the curve MM'. A conditional inequality 0.6<(KE- 
KA)/(KB-KA)<0.9 is satisfied in accordance with the 
setting of a distance range from the eye point E up to 

the center B. Provided that KE is refractive power on the near signal eye point E, KA is 
refractive power on a specific center and K6 is refractive point on the near sight center B. 
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[JP, 10- 123468, A] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim l] The ****** reform field which has the field refractive power corresponding to a close -range view 
along with the main meridian curve which divides a lens refracting interface into a nose side field and an 
ear side field, The specific viewing-distance reform field which has the field refractive power 
corresponding to a specific distance which is substantially separated from a close-range view, It has the 
progressive field which connects the field refractive power of both fields continuously between the 
aforementioned ****** reform field and the aforementioned specific viewing- distance reform field, the 
center of the aforementioned ****** reform field Along with the aforementioned main meridian curve, an 
interval is separated from 2mm only 8mm below from a **** eye point. It is KE about the refractive power 
in the eye point for ******. It carries out and is KA about the refractive power in the center of the 
aforementioned specific viewing-distance reform field. It carries out and is KB about the refractive power 
in the center of the aforementioned ****** reform field. When it carries out 0.6<(KE-KA)/(KB-KA) <0.9 
(1) 

The progressive multi focal lens characterized by satisfying ******. 

[Claim 2] It is WF about the maximum width of the clear vision zone in the aforementioned specific 
viewing-distance reform field. It is WN about the maximum width of a clear vision zone [ in / the 
aforementioned ****** reform field ]. When it is referred to as (mm), refractive power in the center of the 
aforementioned specific viewing-distance reform field is set to KA (diopter) and refractive power in the 
center of the aforementioned ****** reform field is set to KB (diopter), it is WF >=50/(KB KA). (2) 
WN >=50/(KB-KA) (3) 

The progressive multifocal lens according to claim 1 characterized by satisfying ******. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the progressive multifocal lens 

used as assistance of the acommodationof-eye force. 

[0002] 

[Description of the Prior Art] The single focal lens, the bifocal lens, the progressive multifocal lens, etc. 
are used for reform of a presbyopia. Especially a progressive multifocal lens needs neither the substitute 
of spectacles, nor ** outside credit in the time of ****** and ****** also in these lenses. Moreover, a 
progressive multifocal lens does not have a boundary line like a bifocal lens in appearance. Therefore, the 
need over a progressive multifocal lens is increasing considerably. 

[0003] A progressive multifocal lens is a spectacle lens for assistance of the regulation force when the 
acommodation-of-eye force declines and ****** becomes difficult. Generally, in the progressive multifocal 
lens, it has the ****** reform field (henceforth a "distance point") in which it is located up at the time of 
wearing, the downward ****** reform field (henceforth a "reading point"), and the progressive field 
(henceforth "pars intermedia") where refractive power changes continuously among both fields. In 
addition, in this invention, the "upper part", a "lower part", level [ "level" ], a "vertical", etc. show the 
physical relationship in the lens at the time of wearing. Moreover, the difference of the frequency for ** 
and the frequency for ** is called degree of subscription. 

[0004] if a clear vision zone (the astigmatic difference is the range of 0.5 or less diopter) is widely secured 
in a distance point and a reading point and the meantime is generally connected with a progressive field 
(progressive band) in a progressive multifocal lens - the side of the progressive band - lens aberration 
comes to concentrate on a field consequently - especially, the side of a progressive band - a field setting 
- the distortion of poor image formation (dotage of an image) and an image generating - such a field - 
a visual axis - shaking (it being made to move) ■■ distortion of an image will be perceived by the wearing 
person as a shake of an image, and it will have bad unpleasant sensibility of a feeling of wearing 
[0005] In order to solve the technical problem of such a visual-sense property, in the well-known 
progressive multifocal lens, the design and evaluation based on various viewpoints are made. It is used as 
the datum line for the nodal fine (the main meridian curve) of the cross section along the meridian of a 
lens side to which a center is applied caudad and which runs it perpendicularly from the upper part 
mostly, and a body side lens side expressing specifications, such as the degree of subscription of a lens, 
about the configuration of a lens side, and is used as the important datum line also in the design of a lens. 
[0006] Moreover, in consideration^ a reading point approaching a nose side slightly from a center in the 
wearing state of a lens, the progressive multifocal lens (henceforth an "unsymmetrical successive 
promotion multifocal lens") which considered the reading point as unsymmetrical arrangement is 
proposed. Also in such an unsymmetrical successive promotion multifocal lens, the center line which 
consists of a nodal line of the cross section passing through the center for ** and the center for Kon and a 
body side lens side is used as the datum line. In this invention, these datum lines are named generically 
and it is called a "main meridian curve." 

[0007] In the above technical backgrounds, while being indicated by JP,62-10617,A, the progressive 
multifocal lens of ****** attracts attention. It is a progressive multifocal lens based on the design which 
thinks ****** as important from the Nakama **, and there are little the shake and distortion of an image 
as compared with the successive promotion multifocal lens both for far and near, and an inside [ this ] 
****** successive promotion multifocal lens has a comparatively large visual field from a hand to middle 
distance, and is said to be the spectacle lens which is [ comparatively ] especially easy to use indoors. 
[0008] 

[Problem(s) to be Solved by the Invention] You have to stop by the way, having to wear a lens with the big 
degree of subscription as the degree of an ebb of the eye -accommodation force becomes large. Generally, as 
the degree of subscription becomes large, the fault of the above progressive multifocal lenses becomes 



more remarkable. That is, as the degree of subscription becomes large, the clear vision zone in a distance 
point and a reading point becomes narrower. Consequently, a visual axis is shaken in a distance point and 
a reading point, comfortable ****** cannot be carried out, but the whole face is shaken, and ****** must 
be carried out. moreover, the side of the progressive band which, the more, connects a distance point and 
a reading point the more the degree of subscription becomes large - the lens aberration in a field 
increases consequently, the side of a progressive band - if a visual axis is shaken in a field, while the 
shake and distortion of an image will increase, a feeling of wearing may get worse further, and wearing 
may become difficult 

[0009] Moreover, in the conventional progressive multifocal lens, since it has set up so that it may not be 
concerned with the degree of an ebb of the eye-accommodation force but may be visible to fitness from a 
distant place to the method of Kon, a progressive band is comparatively long. Therefore, when a ****** 
field will be located in the bottom of a frame and ****** a lens in the state where it ******( e d) on the 
spectacles frame, you have to lower a visual axis greatly. Consequently, it is not only hard to see, but the 
asthenopia by lowering a visual axis greatly will be caused. Therefore, in the conventional progressive 
multifocal lens, it was difficult to continue method work of Kon like desk work for to some extent long 
time, for example. 

[0010] By the way, in the inside ****** successive promotion multifocal lens of the former indicated by 
JP,62 10617,A, since the progressive band is comparatively long, a fault like the shake of the image 
looked at by the general progressive multifocal lens or distortion is canceled to some extent. However, 
since the visual axis had to be greatly lowered when ******(i n g) ? since the progressive band is long as 
mentioned above, there was unarranging [ of it being not only hard to see, but having caused 
asthenopia ]. 

[0011] this invention is made in view of the above-mentioned technical problem, and aims at the ebb of 
the eye -accommodation force offering the progressive multifocal lens to which a large person can also 
continue ****** comfortably for long time. 
[0012] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, it sets to this 
invention. The ****** reform field which has the field refractive power corresponding to a close-range 
view along with the main meridian curve which divides a lens refracting interface into a nose side field 
and an ear side field, The specific viewing-distance reform field which has the field refractive power 
corresponding to a specific distance which is substantially separated from a close-range view, It has the 
progressive field which connects the field refractive power of both fields continuously between the 
aforementioned ****** reform field and the aforementioned specific viewing-distance reform field, the 
center of the aforementioned ****** reform field Along with the aforementioned main meridian curve, an 
interval is caudad separated from 2mm only 8mm from a **** eye point. It is KE about the refractive 
power in the eye point for ******. It carries out and is KA about the refractive power in the center of the 
aforementioned specific viewing-distance reform field. It carries out and is KB about the refractive power 
in the center of the aforementioned ****** reform field. When it carries out 0.6<(KEKA)/(KBKA) <0.9 
(1) 

The progressive multifocal lens characterized by satisfying ****** is offered. 

[0013] It is WF about the maximum width of the clear vision zone [ according to the desirable mode of this 
invention ] in the aforementioned specific viewing-distance reform field. It is referred to as (mm). It is WN 
about the maximum width of the clear vision zone in the aforementioned ****** reform field. When it is 
referred to as (mm), refractive power in the center of the aforementioned specific viewing-distance reform 
field is set to KA (diopter) and refractive power in the center of the aforementioned ****** reform field is 
set to KB (diopter), WF >=50/(KB-KA) (2) 
WN >=50/(KB KA) (3) 
****** is satisfied. 
[0014] 

[Embodiments of the Invention] Drawing 3 is drawing showing roughly the refractive power distribution 
on the main meridian curve of the progressive multifocal lens of the conventional far and near serious 
consideration. First, with reference to drawing 3 , the fault of the progressive multifocal lens of the 
conventional far and near serious consideration is explained. As shown in drawing 3 , in the progressive 
multifocal lens of the conventional far and near serious consideration, the distance in alignment with the 
main meridian curve from the eye point E for ** used as the wearing criteria as a spectacle lens to the 
lower part A of a distance point F is small. That is, by the design technique of the progressive multifocal 
lens the conventional far and near serious consideration, the refractive power augend in the eye point E 
for ** on the basis of the lower part A of a distance point F is about 5% which is the degree of subscription. 
For this reason, the aberration to generate is comparatively small, a good visual-sense property is 



acquired, and it is possible to make large the clear vision zone of a distance point F to some extent. In 
addition, the eye point for ** is a shunt on the lens of a visual axis when the wearing person of spectacles 
is looking at the distant place with the natural posture, and it may be called the fitting point for **. 
[0015] Moreover, it applies to the upper part B of a reading point N from the eye point E for **, and the 
refractive power on the main meridian curve is made to increase by about 95% of the degree of 
subscription in the progressive multifocal lens of the conventional far and near serious consideration. For 
this reason, the clear vision zone of a reading point N becomes small far rather than the clear vision zone 
of a distance point F. Therefore, although the progressive multifocal lens which has the refractive-power 
distribution shown in drawing 3 can be equal to practical use as the lens of far and near serious 
consideration, or a lens of serious consideration among **, not only as a lens of inside ******, a visual field 
is narrow, but the shake or distortion of an image cannot still bear practical use greatly. Furthermore, in 
the progressive multifocal lens of the conventional far and near serious consideration, since the distance 
from the eye point E for ** to a reading point N used as the wearing criteria as a spectacle lens is large, it 
will be necessary to lower a visual axis to shifting to ****** greatly, and asthenopia will be caused. 
[0016] Then, in the progressive multifocal lens of this invention, the clear vision zone of a distance point 
is made to some extent into a sacrifice, and the range (if it is a slight presbyopia range to a distant place) 
to a specific distance which is substantially separated from a close-range view according to the degree of a 
wearing person's presbyopia is corrected. That is, in this invention, the feeling of wearing at the time of 
the work for Kon was thought as most important, and the length of a progressive band which has little 
winding defatigation of an eyeball is secured. Moreover, the latus reading point of a clear vision zone is 
secured, and the maximum astigmatic difference is decreased, and while also securing the clear vision 
zone in pars intermedia to some extent, the specific viewingdistance field is made large enough. In 
addition, in this invention, the specific viewing distance reform field which has the field refractive power 
corresponding to a specific distance which is substantially separated from a close-range view is called 
"specific ****", the distance of the center of specific ****, i.e., a specific center, and the center of a reading 
point, i.e., the center for Kon, is called "length of a progressive band", and the augend of the refractive 
power added between a specific center and the center for Kon is called "degree of subscription." 
[0017] In this invention, the eye point for Kon is set as 2 to 8mm distance up along with a main meridian 
curve from the center for Kon. Moreover, in this invention, the following conditional expression (l) is 
satisfied corresponding to a setup of the range from the eye point for Kon to the center for Kon. 
0.6<(KE -KA)/(KB KA)<0.9 (1) 

Here, it is KE. • Refractive power in the eye point for Kon (diopter) 
KA ' refractive power in a specific center (diopter) 
KB • refractive power in the center for Kon (diopter) 

In addition, (KE*KA) means the refractive -power augend in the eye point for Kon on the basis of a specific 
center, and (KB-KA) means the degree of subscription. 

[0018] Thus, in this invention, since distance from the eye point for Kon to the center for Kon used as the 
wearing criteria as a spectacle lens is made small, the aberration generated from the eye point for Kon, 
applying to a reading point is comparatively small, and a good visual-sense property is acquired. 
Moreover, while being able to shift to ****** from the Nakama **, without lowering a visual axis greatly, 
in a reading point, a latus clear vision zone is securable. moreover, the side of the field from the eye point 
for Kon to [ if the refractive -power augend (KE KA) in the eye point for Kon on the basis of a specific 
center is set to 60% - 90% of the degree of subscription (KB-KA) ] a reading point like this invention the 
astigmatic concentration in a field is mitigated, the shake, distortion, etc. of an image are suppressed, and 
a latus clear vision zone can be realized in a reading point and pars intermedia 

[0019] Furthermore, in this invention, it applies to specific **** from the eye point for Kon, and refractive 
power is reduced 60% to 90% of the degree of subscription, by this composition, it applies to specific **** 
from the eye point for Kon, and a visual-sense property improves - having - the side of the main 
meridian curve the aberration concentration in a field is eased Consequently, the shake and distortion 
of an image can be mitigated and a latus clear vision zone can be secured. Moreover, it can constitute so 
that it applies to specific **** from the eye point for Kon, and connection between the eye point for Kon 
and specific **** may be continuous and may become smooth, since the degree of change of refractive 
power is comparatively small. Therefore, while the shake and distortion of an image can obtain 
comparatively few middle ****** t the clear vision zone of specific **** is greatly securable. 
[0020] By the way, when distance from the eye point for Kon to the center for Kon is made shorter than 
2mm, focusing on specification, it will apply from the eye point for Kon, and the refractive power on the 
main meridian curve will decline greatly. It applies to specific **** from the eye point for Kon, and the 
degree of change of refractive power becomes large and it becomes impossible consequently, to obtain good 
middle ****** with little the shake of an image and distortion. It becomes impossible furthermore, to 



secure a latus clear vision zone enough in specific ****. 

[0021] Moreover, if distance from the eye point for Kon to the center for Kon is made shorter than 2mm, 
the distance to specific **** will become long too much, and will consist of an eye point for Kon with some 
upward glance in a specific viewing-distance state. If distance from the eye point for Kon to the center for 
Kon is made longer than 8mm and a visual axis will not be lowered greatly, it becomes impossible on the 
other hand, to shift to a ****** field. While causing asthenopia, it will become impossible consequently, to 
secure the grade latus clear vision zone set to the reading point. 

[0022] Moreover, in this invention, it is desirable to satisfy the following conditional expression (2) and (3). 
WF >=50/(KBKA) (2) 
WN >=50/(KB-KA) (3) 

Here, it is WF. : The maximum width of the clear vision zone in specific **** (mm) 
WN : the maximum width of the clear vision zone in a reading point (mm) 

Since it becomes impossible to secure a latus clear vision zone enough in specific **** and a reading point 
when not satisfying conditional expression (2) and (3), it is not desirable. 

[0023] In the design of the lens side of such a progressive multifocal lens, design evaluation is not carried 
out only within the limits of the circular configuration as a lens, but a design and evaluation of a field 
configuration are performed in this square supposing a square as shown in drawing 6 including the 
circular configuration of a lens side. It becomes possible making a practical lens side into the smoother 
outstanding configuration by optimizing a curved surface in a big field rather than including the circular 
configuration of a lens. In addition, in drawing 6 , OG is the geometric center of a lens and W is the radius 
of a lens. Moreover, curvilinear phi3 -phi- 3 and sigma 0 - ** sigma 3 The cross section and the 
longitudinal section used as the criteria on the design which met the z-axis and the y-axis, respectively 
are shown. 

[0024] Moreover, generally, since a progressive multifocal lens is processed according to a spectacles 
frame, the field of the distance point containing each field of a distance point, pars intermedia, and a 
reading point, especially a periphery and a reading point will change with configurations of a frame. 
Generally, a diameter is a circular lens beyond about 60m, the progressive multifocal lens before 
processing is supplied to a spectacles retail store, while it has been this circular configuration, and it is 
processed according to a desired spectacles frame configuration at a retail store. Therefore, it is based on 
the circular configuration before processing in the convention of the field configuration of the progressive 
multifocal lens by this invention. And in the design of the optimal side configuration of a progressive 
multifocal lens, it is important to aim at [ rather than ] balance of aberration also in consideration of the 
field configuration in a latus field not only including the central field where operating frequency is high 
but including the effective field used. 

[0025] The example of this invention is explained based on an accompanying drawing. Before explaining a 
concrete example, each point which serves as criteria of a progressive multi focal lens about the design 
technique of the progressive multi focal lens in this invention first is explained. Drawing 4 is drawing 
explaining the situation of the eye in the state where the progressive multi focal lens was worn, and 
shows the situation of the cross section in alignment with the main meridian curve, i.e., the perpendicular 
cross section of a lens. Like illustration, in order to rotate Eyeball O focusing on the point CR winding 
[ eyeball ], Look p will pass the various points on Lens L. And when gazing at a body soon, while a face 
becomes downward, also as for a look, only an angle alpha falls. If the progressive multi-focal lens is worn 
at this time, the look of both eyes will move the main meridian curve top of Lens L to a reading point from 
pars intermedia, carrying out congestion. What eyesight comes out of most by the part of a retina which 
feels a visual sense is macula-lutea section fovea centralis, when it is going to see a body, must turn an 
eye to a body so that a look may suit this fovea centralis position, and must form a clear image in this 
fovea centralis position. When not adjusting, the body side conjugate position of this fovea centralis 
position is called the regulation far point, and the locus T of this regulation far point when an eyeball 
rotates is called far point spherical surface. 

[0026] Drawing 4 shows a hyperopia eye state, and since the hyperopia acommoclation-of eye far point is 
located after an eye, it can draw the far point spherical surface T centering on the winding point CR. 
Therefore, it becomes equivalent to macula-lutea section fovea centralis being in the position of this far 
point spherical surface T. Then, the beam of light p which goes to progressive multifocal lens L through 
the winding point CR from this far point spherical surface T is considered, and the position which this 
beam of light p is refracted with Lens L, and is converged turns into a body position. At this time, if the 
position of s image (sagittal image) of the direction which intersects perpendicularly with the position and 
the main meridian curve of m image (meridional image) of a direction in alignment with the main 
meridian curve has agreed, it will be in a good image formation state. However, generally, m image and s 
image will not be in agreement like illustration, and the astigmatic difference will be produced. If the 



grade of this astigmatic difference is remarkable, a body will flow and appear and will cause unpleasant 
visual senses of an image, such as distortion. 

[0027] The curve shown in drawing 4 shows change of the far point spherical surface T and a conjugate 
point, and is a line which connected the mean place of m image and s image. And this curve corresponds 
to the so-called degree curve of subscription of the progressive multi focal lens L. In the case of drawing 4 , 
the number of refractivities of a distance point is [ the number of refractivities of a reading point ] two 
diopter in zero diopter (D), and the degree Ad of subscription will call it two diopter. And the interval 
delta of m image and s image corresponds to the astigmatic difference as aberration in the wearing state 
of a lens. Thus, it becomes possible to perform the lens design of the progressive multi focal lens which 
can finally demonstrate the best performance in a busy condition by performing the performance 
evaluation of the lens in the state of actually wearing a progressive multi focal lens. 

[0028] By the way, the center of specific ****, i.e., a specific center, is a position on the main meridian 
curve which has the predetermined surface refraction average frequency in specific ****, and it is a point 
practically made into the metrics point of specific ****. Moreover, the center of a reading point, i.e., the 
center for **, is a position on the main meridian curve which has the predetermined surface refraction 
average frequency in a reading point, and it is a point practically made into the metrics point of a reading 
point. Moreover, the eye point for ** is a position made into criteria, in case a lens is ******( e d) on a 
glasses frame, and it becomes the reference point for Kon which agrees with the look passage position for 
Kon in the state where the glasses frame was worn. In the example of this invention, although the 
position of the eye point for Kon and the geometric center of a lens are made in agreement, it is not 
necessary to not necessarily make it in agreement. 

[0029] Drawing 1 is drawing showing the outline of a field partition of the progressive multi focal lens 
concerning the example of this invention. As shown in drawing 1 , the progressive multi focal lens of this 
example is equipped with the pars intermedia P from which refractive power changes continuously 
between specific **** F located up at the time of wearing, the downward reading point N, and both fields. 
It is used as the datum line for the nodal line of the cross section which met the meridian of a lens side 
which runs perpendicularly mostly, applying it to a lower part from the upper part in the state of wearing, 
and a body side lens side, i.e., main meridian curvilinear MM', expressing specifications, such as the 
degree of subscription of a lens, about the configuration of a lens side. Thus, with the progressive 
multi focal lens by which the symmetrical design was carried out, the specific center A, the eye point E for 
Kon, and the center B for Kon are on main meridian curvilinear MM 1 . 

[0030] Thus, the progressive multi-focal lens of drawing 1 is equipped with the pars intermedia P which 
connects the field refractive power of both fields continuously between the reading point N which has the 
field refractive power corresponding to a close-range view, and the reading point N and specific **** F 
which have the field refractive power corresponding to a specific distance which is substantially 
separated from a close range view along with main meridian curvilinear MM 1 . [ specific **** F, and ] And 
between a reading point N, the specific center A, and the centers B for Kon can be considered [ center / 
specific / A / the upper part ] to be pars intermedia P for a lower part from specific ****F and the center B 
for Kon. Although refractive power is changing continuously and cannot classify each field clearly on the 
refracting interface of a progressive multi-focal lens, generally a field partition like [ when considering 
the structure of a lens ] drawing 1 as an effective means is adopted. 

[0031] Drawing 2 is drawing showing roughly the refractive power distribution on the main meridian 
curve of the progressive multi focal lens of this example. In drawing 2 , the vertical axis shows the main 
meridian curve of a progressive multi focal lens, and the horizontal axis shows the number of 
refractivities on the main meridian curve (unit D : diopter), respectively. As shown in drawing 2 , the 
average frequency of the surface refractive power on the main meridian curve is constituted so that it 
may connect from the specific center A continuously and smoothly to the center B for Kon via the eye 
point E for Kon. 

[0032] With the progressive multi-focal lens of this example, the distance in alignment with the main 
meridian curve from the eye point E for Kon to the center B for Kon is 5mm. Moreover, the distance in 
alignment with the main meridian curve from the eye point E for Kon to the specific center A is 14mm. 
Therefore, the length, the distance, i.e., the progressive band, in alignment with the main meridian curve 
from the specific center A to the center B for Kon, is 19mm. Moreover, when drawing 2 is referred to, with 
the progressive multi focal lens of this example, the number of average refractivities of specific **** F 
(base curve) is 3.5diopter, and the degree Ad of subscription is 1.5diopter. Therefore, like illustration, the 
number of refractivities in the specific center A is 3.5diopter, and the number of refractivities in the center 
B for Kon is 5.0diopter. 

[0033] Drawing 5 is astigmatic difference curvilinear views, such as a progressive multi focal lens of this 
example, and shows the result which performed the performance evaluation in the wearing state of a lens 



according to the design technique shown in drawing 4 . drawing 5 setting *- etc. - the astigmatic 
difference curve is shown by the value -for every O.Sdiopter When drawing 5 is referred to, with the 
progressive multi focal lens of this example, the maximum of the astigmatic difference is a 1.0D (diopter) 
grade, and it turns out that the good Nakama ** and good ****** with little a shake and distortion of an 
image are possible, moreover, the loose frequency inclination from the specific center A to the eye point E 
for Kon - the pars intermedia P from the lower part of specific **** F - applying * the side - both the 
densities and inclination showing the astigmatic difference, such as a field, of a line are decreasing 
[0034] In this example, in order to make the Nakama ** and ****** easy to carry out, the distance in 
alignment with the main meridian curve from the eye point E for Kon used as the wearing criteria as a 
spectacle lens to the center B for Kon is small set up with 5mm. For this reason, when seeing the 
transverse plane of a face, the number of power of lenses becomes what suited ****** a little from the 
Nakama ** and the Nakama ** and it is a little easy to carry out ****** from the Nakama ** and the 
Nakama **. Moreover, as shown in drawing 5 , the aberration generated from the eye point E for Kon, 
applying to a reading point N is comparatively small, a good visual- sense property is acquired, and the 
clear vision zone of a reading point N can be made large to some extent. 

[0035] Moreover, in this example, the refractive -power augend in the eye point E for Kon on the basis of 
the specific center A is set to about 75% of the degree Ad (l.5diopter) of subscription. That is, the 
difference of the refractive power in the center B for Kon and the refractive power in the eye point E for 
Kon serves as about 0.35 diopter, consequently, the side of the field of the center B for Kon to the pars 
intermedia P which results in the center mostly - the astigmatic concentration in a field was mitigated, 
the shake, distortion, etc. of an image were suppressed, and as shown in drawing 5 , the large clear vision 
zone is realized in a reading point N and pars intermedia P 

[0036] Furthermore, in this example, since the distance from the eye point E for Kon to the center B for 
Kon used as the wearing criteria as a spectacle lens is small set up with 5mm, it can shift to a ****** field 
from middle ******, without lowering a look greatly. Furthermore, the maximum width WN of a clear 
vision zone [ in / a reading point N / as shown in drawing 5 ] It is about 40mm and a sufficiently large 
clear vision zone can be secured compared with the conventional progressive multi focal lens in a reading 
point N. Incidentally, the degree Ad of subscription is the maximum width WN of a clear vision zone [ in / 
a reading point N / since it is 1.5diopter ]. Conditional expression (3) is satisfied. 

[0037] Moreover, in this example, focusing on [ A ] specification, it applies from the eye point E for Kon, 
and the refractive power on the main meridian curve is reduced about 75% of the degree Ad of 
subscription. That is, the difference of the refractive power in the eye point E for Kon and the refractive 
power in the specific center A serves as about 1. 15 diopter, by this composition, it applies to specific **** F 
from the eye point E for Kon, and a visual-sense property improves - having - the side of the main 
meridian curve - the aberration concentration in a field is eased Consequently, the shake and distortion 
of an image can be mitigated and a large clear vision zone can be secured. 

[0038] Moreover, it can constitute so that it applies from the eye point E for Kon focusing on [ A ] 
specification, and connection between the eye point E for Kon and specific **** F may become 
continuously smooth, since the degree (1.15 diopter / 14mm=0.082) of change of refractive power is 
comparatively small. Therefore, comparatively few middle ****** of the shake of an image or distortion 
can be obtained. Furthermore, the maximum width WF of a clear vision zone [ in / specific **** F / as 
shown in drawing 5 ] It is about 60mm and a sufficiently large clear vision zone can be secured compared 
with the conventional progressive multi-focal lens in specific **** F. Incidentally, the degree Ad of 
subscription is the maximum width WF of a clear vision zone [ in / specific **** F / since it is 1.5diopter ]. 
Conditional expression (2) is satisfied. 

[0039] In addition, in this example, although the distance from the eye point E for Kon to the center B for 
Kon is set up with 5mm, even if it sets this distance as 2mm - 8mm, the same effect can be acquired. 
However, when distance from the eye point E for Kon to the center B for Kon is made shorter than 2mm, 
focusing on [ A ] specification, it will apply from the eye point E for Kon, and the refractive power on the 
main meridian curve will decline about 95% of the degree Ad of subscription. It applies to specific **** F 
from the eye point E for Kon, and the degree of change of refractive power becomes large and it becomes 
impossible consequently, to obtain good middle ****** with little the shake of an image and distortion. It 
becomes impossible furthermore, to secure a sufficiently large clear vision zone in specific **** F. 
[0040] Moreover, if distance from the eye point E for Kon to the center B for Kon is made shorter than 
2mm, the distance to specific ****F will become long too much, and will consist of an eye point E for Kon 
with some upward glance in specific distance ******. If distance from the eye point E for Kon to the center 
B for Kon is made longer than 8mm and a look will not be lowered greatly, it becomes impossible on the 
other hand, to shift to a ****** field. While causing asthenopia, it will become impossible consequently, to 
secure a to some extent large clear vision zone in a reading point N. 



[0041] In addition, it is difficult to explain the inclination of the surface refractive power to a periphery 
completely only with the inclination of the surface refractive power on the main meridian curve. However, 
it becomes possible to realize the progressive multi-focal lens of ****** f while keeping good the aberration 
balance covering the whole lens side by the refractive-power distribution on the above main meridian 
curves and having the outstanding visual- sense property. Moreover, in this example, although this 
invention is applied to the symmetrical progressive multi focal lens on the basis of the main meridian 
curve, this invention is applicable also to the unsymmetrical successive promotion multi focal lens made 
to bias a reading point to a nose side. 
[0042] 

[Effect] As explained above, according to this invention, a decline of the eye-accommodation force can 
realize the progressive multi focal lens with which a large person can also continue ****** comfortably for 
long time. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the outline of the field partition of the progressive multifocal lens 
concerning the example of this invention. 

[Drawing 2l It is drawing showing roughly the refractive power distribution on the main meridian curve 
of the progressive multifocal lens of this example. 

[Drawing 3l It is drawing showing roughly the refractive power distribution on the main meridian curve 
of the progressive multifocal lens of the conventional far and near serious consideration. 
[Drawing 4l It is drawing explaining the situation of the eye in the state where the progressive multifocal 
lens was worn, and the situation of the cross section in alignment with the main meridian curve, i.e., the 
perpendicular cross section of a lens, is shown. 

[Drawing 51 They are astigmatic difference curvilinear views, such as a progressive multifocal lens of this 
example. 

iDrawing 6l It is drawing explaining the cross section and the longitudinal section used as the criteria for 

designing the progressive multifocal lens of this invention. 

[Description of Notations] 

F Specific **** 

N Reading point 

P Pars intermedia 

A A specific center 

B The center for ** 

E The eye point for ** 

MM' main meridian curve 

Ad The degree of subscription 

T Far point spherical surface 

O Eyeball 

CR Cycloduction point 
L Lens 

OG Geometric center 



[Translation done.] 
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